ABSTRACT
It is known that humans and pets living together can share the same Escherichia coli strain. In this 23 study we assessed the role played by household pets as reservoirs of E. coli strains causing urinary 24 tract infection (UTI) in their owners. Fecal swabs from 15 dogs and six cats living with 19 patients with 25 community-acquired E. coli UTI were screened by antimicrobial selective plating to detect E. coli 26 displaying the same susceptibility profile of the UTI-causing strain. Pet/patient pairs sharing strains 27 with indistinguishable susceptibility and pulsed-field gel electrophoresis (PFGE) profiles were 28 quantitatively screened for fecal carriage of the UTI-causing strain approximately 10 months later 29 using bacterial counts on selective agar supplemented with the relevant antibiotics. Isolates from 30 both time points were characterized by whole-genome single nucleotide polymorphism (SNP) 31 analysis. PFGE revealed indistinguishable E. coli within two (11%) pet/patient pairs. In pair A, the UTI-32 causing strain was detected 10 months later in both the patient (10 8 CFU/g) and her dog (10 4 CFU/g).
33
In pair B, only the dog was colonized with the UTI-causing strain upon re-sampling (10 5 CFU/g), 34 indicating dog-to-man transmission. For both pairs, less than 70 SNPs distinguished any isolate from 35 the first and second sampling. The study shows regular co-carriership of UTI-causing E. coli strains 36 between humans and their pets, and indicates that dogs can be a source of human infection. quantitative shedding of the UTI-causing strain by the pet and the owner was followed up after 10 60 months, and whole-genome sequencing of multiple pet and human isolates was used to infer 61 genomic micro-evolution of the strain shared by the two hosts. Basingstoke, UK), representing the antibiotics to which the patient isolate was resistant, were applied 97 onto the agar surface. Upon overnight incubation at 37°C, colonies growing in proximity of the discs 98 or within the inhibition zones and displaying different colony appearance were sub-cultured followed 99 by storage at -80°C. All isolates were identified by matrix-assisted laser desorption ionization-time of 100 flight mass spectrometry (Maldi-TOF MS) (Vitek MS RUO; bioMérieux, Marcy-l'Étoile, France) using E.
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coli ATCC 8739 as reference strain and Saramis™ 3.5 (bioMérieux) for spectra interpretation. Whole-genome sequence analysis was performed on 14 isolates from pair A, including the UTI-188 causing strain, six fecal isolates from the patient and seven fecal isolates from the dog, and on eight 189 isolates from pair B, including the UTI-causing strain and 7 fecal isolates from the dog. The identified 190 SNPs form the basis of the phylogenetic tree in Fig. 1 and sul2 on a 11-kb colE1-like plasmid (pPD) (Fig. 2) . Additionally, pair B isolates harbored the six 201 virulence genes cnf1, gad, iroN, iss, sfaS, and vat (Table 2) . The limited genomic differences observed between human and canine isolates from these two pairs 225 confirmed that the strain residing in the intestinal tract of the dog was the same clone causing UTI in 226 the owner. In pair A, the UTI-causing strain, the first fecal isolate from the dog, and the follow-up fecal 227 isolates from the patient clustered separately from the follow-up fecal isolates from the dog (Fig. 1) .
228
This suggests a possible adaptive micro-evolution of the strain in the intestinal tract of the dog during The identified resistance genes correlated well with the observed phenotypes (Tables 1 and 2 ). All 237 isolates from pair A had genes conferring resistance to ampicillin (bla TEM-1A ) and trimethoprim (dfrA1), 238 and displayed resistance to these drugs. All isolates from pair B had genes conferring resistance to 239 ampicillin (bla TEM-1B ) and sulfadiazine (sul2), and displayed resistance to these drugs. 
